A new tocopherol derivative, named (+)-α-tocuspirone (1), along with eleven known compounds, including six tocopherol derivatives (2-7) and five triterpenes (8-12) were isolated from the leaves of Dalbergia velutina. Their structures were determined by spectroscopic analysis especially NMR spectroscopy. The absolute configurations of 1 and 2 were assigned by NOESY experiments and ECD calculations. All isolated compounds were evaluated for their cytotoxicity against five cancer cell lines (KB, HeLa S-3, HT-29, MCF-7 and HepG-2). Dioslupecin A (10) showed potent cytotoxicity against all the five cancer cell lines with IC 50 values in the range of 0.28-2.05 µM. In addition, caffeoxylupeol (12) showed potent cytotoxicity against KB cell with an IC 50 value of 2.28 µM.
Dalbergia velutina Benth. (Leguminosae), commonly known as " Khruea khang khwai " in Thailand, is a creeping plant mainly found in the northeastern region of Thailand. Previously, we reported the cytotoxicity of pterocarpans [1] , isoflavones [2] and isoflavanes [3] from the roots of D. velutina. The interesting structures and diverse bioactivities prompted further investigation of the bioactive compounds from other parts of this plant. Herein, we reported a new stereochemistry of tocopherol derivative, named (+)-α-tocuspirone (1) together with six known tocopherol derivatives (2-7) and five known triterpenes (8) (9) (10) (11) (12) (Figure 1 ), including (-)-α-tocospirone (2) [4] , (+)-α-tocospiros A (3), (-)-α-tocospiros B (4) [5] , γ-tocopherol-5-carboxylic acid (5) [6] , (+)-α-tocopherol (6) [7] , phylloquinone (7) [8] , (E,E,E,E)-squalene (8) [9] , lupenone (9) [10] , dioslupecin A (10) [11] , 3-[(Z)-coumaroyl]-lupeol (11) [12] and caffeoxylupeol (12) [13] . The structures of all isolated compounds were elucidated using spectroscopic methods especially NMR spectroscopy and their 1 H and 13 C NMR spectroscopic data were compared with literature. The absolute configurations of 1 and 2 were determined by NOESY experiments and ECD calculations. The cytotoxicities of all isolated compounds were evaluated by MTT method against five cancer cell lines.
(+)-α-Tocuspirone (1) C NMR spectroscopic data of 1 and 2 are very similar; larger δ H were found for H-7 to H-11 (Table 1 ). In addition, while 2 showed a negative specific rotation [-139.5 (c 2.0, CHCl 3 )], 1 showed a positive value. These data suggested that 1 and 2 have different configurations, in agreement with their non-antipodal experimental ECD curves ( Figure 3 ). The stereo-chemistries at C-2, C-3 and C-9 have not been established in previous report [14] . Here, the absolute configurations of 1 and 2 have been determined by NOESY correlations between H-3a/H-7 and H-7/H-10 ( Figure 2 ) combined with ECD calculations as (2R,3S,9S) and (2S,3R,9S), respectively. >100 >100 >100 >100 >100 5 >100 >100 >100 >100 >100 6 >100 >100 >100 >100 >100 7 >100 >100 >100 >100 >100 8 >100 >100 >100 >100 >100 9 >100 >100 >100 >100 >100 In previous research many triterpenes have shown strong cytotoxicity [15] . Therefore, all isolated compounds were in vitro evaluated for their cytotoxicity against five cancer cell lines (KB, HeLa S-3, HT-29, MCF-7 and HepG-2) ( 
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Experimental
General experimental procedures: NMR spectra were recorded on Bruker 400 AVANCE spectrometer. HRESIMS spectra were obtained using a Bruker MICROTOF model mass spectrometer. IR data was obtained using Nicolet 6700 FT-IR spectrometer using KBr discs. Optical rotations were detected by Jasco P-1010 Polarimeter. CD spectra were recorded on Jasco J-815 Circular Dichroism (CD) spectropolarimeter.
Plant material:
The leaves of D. velutina were collected from Sahatsakhan district, Kalasin province, Thailand, in July 2016. The plant material was identified by Dr. Suttira Sedlak, a botanist at the Walai Rukhavej Botanical Research Institute, Mahasarakham University, and a specimen retained as a reference (Khumkratok no.
4-12).
Extraction and isolation:
The air-dried leaves of D. velutina (5.0 kg) were extracted with CH 2 Cl 2 at room temperature for 7 days (2 × 25 L). The CH 2 Cl 2 crude extract (80.0 g) was further separated by column chromatography (CC) over silica gel CC and eluted with a gradient of hexane-EtOAc (90%, 70%, 50% and 30% hexaneEtOAc each 5 L) to give four fractions (A-D). Fraction A (5.0 g) was purified by silica gel CC eluted with 95% hexane-EtOAc (5 L) and further applied to a radial chromatography (chromatotron) with 80% hexane-CH 2 Cl 2 (200 mL) to afford compounds 1 (5.2 mg) and 2 (4.5 mg). Fraction B (4.5 g) was purified by Sephadex LH-20 column eluted with 80% CH 2 Cl 2 -MeOH (2 L) and further applied to a chromatotron with 80% hexane-CH 2 Cl 2 (200 mL) to obtain compounds 3 (6.2 mg) and 4 (7.5 mg). Cytotoxicity assay: All isolated compounds (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) were subjected to cytotoxic evaluation against KB (human epidermoid carcinoma), HeLa S-3 (human cervical carcinoma), HT29 (human colon adenocarcinoma), MCF-7(human breast adenocarcinoma) and HepG2 (human liver carcinoma) cell lines employing the colorimetric method [16] . Doxorubicin was used as the reference substance which exhibits activity against five cancer cell lines.
ECD calculations of 1 and 2: Because 1 and 2 have three chiral centers at C-2, C-3 and C-9 in common, they belong to two out of eight possible absolute configurations. The long alkyl chain at C-9 was truncated to ethyl group for economical computing time (Figure 4 ). To verify the absolute configurations giving ECD spectra in accordance with those derived experimentally, we carried out theoretical ECD calculations using DFT method. The initial atomic coordinates of eight possible absolute structures were built using ISIS/Draw 2.5 [17] and were optimized with semiempirical PM3 calculation. Then the structures were fully re-optimized with DFT method at the B3LYP/6-31G(d) level. The energy minimization converged smoothly without negative vibrational frequency, indicating the eight structures are in the global minimum. All the eight possible configurational isomers were considered for ECD calculations using TD-DFT method at the B3LYP /6-31+G(d,p) level with a PCM solvent model (chloroform) and nstates = 50 ( Figure 5 ). All calculations were performed with GAUSSIAN 09 [18] on a DELL PowerEdge T430 server. The ECD spectra were generated using SpecDis 1.71 [19] with σ = 0.5 and corrected for blueshift. The comparisons of molecular energies and the assigned absolute configurations are depicted in Figure 5a Supplementary data: NMR spectra and HRESIMS of compound 1 can be found in the online version.
